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‘This report presents statistical means and dispersions for the mass properties 
of the Boeing components of the Operational Minuteman missile. ‘The data are 
based upon a statistical analysis of the hardware being produced for the Wing iI 


Operational missiles. 
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INTRODUCTION 
REFERENCES 


BSD Exhibit 62-45, "Mass Properties Control Data for WS-133A 
Operational Guided Missiles/Systems," Dated 3 August 1962. 


CCN 258, (BSD-63MSN-2597) to AFO4(647)-580 dated 5 October 1962. | 


Boeing Document D2-13946-x0x, "Flight Article Mass Properties 
Report for Missile xx Components.” 


Boeing Docunent D2-13943-2 "Flight Article Mass Properties Report 
for Wing IZ CEILI Installations.” 


Boeing Document D2-13957-4 "Statistical Means and Dispersions 
for the Mass Properties of Boeing Components for the Wing I 
Operational Minuteman Missile - June 1, 1963. 


DISCUSSION 


This report of statistical means and dispersions for the mass 
properties of the Boeing components of the Operational Wing II 
Minuteman missiles is presented in accordance with Reference 1.1.1 
as authorized by Reference 1.1.2. The data are based upon the 
mass properties found in the document of References 1.1.3 and 
1.1.4. For a similar report on the Wing I missiles, see Reference 
1.21.5. 


The statistical analysis contained in this report is based upon 
data available to May 1, 1963 for the Operational Wing II missiles. 
The data are presented in four sections; (1) flight sequential 
summaries, (2) statistical means and dispersions data calculations 
(3) CTLI installation means and dispersions data, and (4) data 
samples for the interstages, af} skirt, base heat deflectors, 
raceway covers and caps, and miscellaneous minor components. 


All dispersion computations found in this report are based upon 
& population of .990 and a confidence level of 90% in accordance 
with directions received from STL on 30 January 1963. 

MISSILE STATION DIAGRAM 


See page 7 for a station diagrem showing both missile and section 
stations. 
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The following page presents a flight sequential data summary of all 
Boeing airborne components excluding the CTLI installation which 
is presented in Section 4.0. Sequential summaries by production 
section are also included as additional reference data. 


The data are in sequential form showing mean values for weight, 
three plane balance, and moments of inertia. Dispersions about 
these means are included for weight and three plane balance. 
However, the dispersions given for sequential conditions other 
than "Prelaunch" are based upon calculations since actual data to 
verify these points are not available. The ablation amounts are 
those which STL has directed to be used and are identical :to the 
ablation emounts found in D2-3940-25 "Monthly Status Report, 23 
February 1963" as revised in March 1963. The skirt jettison times 
are separetion plus 20 seconds + 4 seconds (Stege II) and separation 
plus 500 milliseconds + 200 miliseconds (Stage III). 
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MEANS AND DISPERSIONS DATA CALCULATIONS 


The data summarized on the following pages were accumulated during. 
the manufacture of components for the Wing II Operational missiles 
to May 1, 1963. ‘The data are calculeted for all flight ‘sequential 
conditions by total missile and by individual production sections. 
However, in order to reduce the size of this report, only selected 
conditions have been included in the following section. ‘The 
conditions are as follows: 


Start action, stage one « total missile 
Start action, stage two - total missile 
Skirt jettison, stage two - total missile 
Start action, stage three - total missile 
Skirt jettison, stage three~ total missile 
Prelaunch, stage one ~- each production section 


In order to complete some of the sequential conditions, calculated 
means and dispersions have been included for some camponents whose 
changes from the prelaunch condition could not be determined by 
actual measurement. 


Detailed derivation of the mean and dispersion values for inter- 
stage structure, aft skirt structure, base heat deflectors, and 
raceway covers and caps will be found in section 5 of this report. 
Summary totals for the remaining components are also included in 
section 5 but their details have been omitted for reasons of brevity. 
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U3 Ges 2000 REV. 8/62 


REV SYM 


‘CELI DATA SUMMARY 


The data appearing in this section are based upon the CILI masa 
properties found in Reference 1.1.4. The data are for a complete 
CTLI installation consisting of both Boeing and other Associate 
Contractor components. The Aerojet downstage kit weights are 
based upon date transmitted to Boeing by Aerojet document 0162- 
OLDR-NMPO-1, "Nominal Mass Properties and Dispersions for Minute- 
man CTLI/AODS," dated January 28, 1963. All data reflect the use 
of a linear shaped charge destruct system on the first stage 
engine. The total mass properties include the deletion of certain 
hardware which is removed when the CILI kit is installed. ‘The 
check lists found in Reference 1.1.4 give a more detailed summary 
of the changes. 


The statistical sample for the CTLI Section consists of two actual 
weights. Since these sections are nearly identical to the Wing I 
sections, the statistical data from Wing I was used to help derive 
the Wing II dispersions. Details of this derivation can be found 
in section 5 of this report. Other CTLI components were given mass 
properties and dispersions based upon the date available. : 


The dispersion computations found in this report are based upon a 
population of .990 and a confidence of 90% in accordance 
with directions received frem STL on 30 January 1963. 
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REV SYM 


LATA SAMPLES FOR MAJOR COMPONENTS 


The following pages summarize by major components the data samples . 
used to derive the means and dispersion values used in the preceding 
sections of this document. The components include the CTLI section, 
both interstages, the aft skirt, the three base heat deflectors, : 
and raceway covers and caps. Sample data for components other than 
these are not listed in detail, but are summarized by part mumber 
under the applicable figure A. Details are on file and can be 
supplied upon request. 


The CTLI statistical sample for this report consists of two actual 
weights of Wing II CTLI Section which were nearly identical to the 
Wing I sections reported in Reference 1.1.5. Since the sample size 
was s0 small, the method of statistical analysis used for these 
components varies from that used in the remainder of this report. 

In this instance a two sided tolerance factor, K=ru was derived with 
the essisience of the statistical data obtained during Wing I 
production of CTLI sections. Factors for r(N,P) and u (f, x) were 
taken from Tables of Tolerance-Limit Factors for Normal Distribution 
by Alfred Weissberg and Glenn Beatty as published in Technometrics, 
November 1960 (Volume 2, No. 4). 


The "K" factors used for components with larger sample sizes were 
taken from tables in Techniques of Statistical Analysis edited by 
Eisenhart, Hastay, and Wallis. 

The dispersion computations found in this report are based upon a 


population of .990 and a confidence level of 90% in accordance with 
STL directions received on 30 January 1963. 


NOVENCLATURE EXPLANATION FOR FOLLOWING PAGES 
AW = Average Weight. 
(KS)W = Weight Dispersion. 
= Summation of individual weight samples. 
= Summation of scares of individual weight samples. 
Quantity of weight samples used. 
"K" factor from tables. 


Standard deviation for weight samplea 


(Nomenclature for x,y, and z is similar tosbove) 
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COMPONENT CTLI SECTION 


NOMINAL & DISPERSION DERIVATION DRAWING KO. 


TOLERANCE 


ee | ¢ 
K FACTOR FOR (22), (29) & (30) | 


SUH OF COLUMN A 
NOMINAL VALUE, + 
OF COLUIS! B 


SAIPLE SIZE, n 
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